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Atmosphere is the biggest nitrogen pool on the earth. Before the industrial
revolution, nitrogen gas transformed to nitrogen-containing compound that can be
used by human beings mainly via lightning and biological nitrogen fixation cause the
high energy needed to break the very stable three key structure. But with the
developing of the human society, lots of nitrogen element was fixed in industrial ways
in order to reach the needs of production and life, and it accumulates in the
environment with the abuse of chemical fertilizer causing destruction of nitrogen
cycle and producing the phenomenon of eutrophication. Eutrophication can lead to
algae blooms in water, sharp reduction of dissolved oxygen, and the death of aquatic
organism like fish and shrimps. So excess nitrogen and phosphorus nutrients must be
removal from water in order to eliminate eutrophication. Nowadays people find to
biological nitrogen process in nature: denitrification and anaerobic ammonia oxidation
(anammox). In the process of denitrification, nitrate is gradually reduced into nitric
oxide, nitrous oxide and nitrogen gas by dissimilatory nitrate reduction.In the process
of anammox, reaction of ammonium and nitrite or nitrate was occurred, and generate
the nitrogen gas. These two processes must be completed in the present of denitrifying
bacteria and anammox bacteria.
In recent years, people have developed many technologies to control
eutrophication, such as artificial wetlands technology, biomanipulation technology
and biological floating bed technology, and these technologies have been successfully
used in the govern of eutrophication water, among which biological floating bed
technology has become the most development potential ecological restoration
technology for its incomparable advantage. However, biological floating bed
technology can still not be used in the eutrophication seawater for hardly finding a
haloduric floating bed plant.After study for so many years, Sesuvium portulacastrum
and Salicornia europaea were screened out for floating bed plant, and have been















Based on previous studies in our laboratory, we build simulative Sesuvium
portulacastrum ecological floating bed, and set different DO, salinity and root length
gradient to quantify nosZ gene and hzo gene in the water by using real-time quantify
PCR technique, in order to find how DO, salinity and root length influence
rhizosphere microorganisms of floating bed. And we study nitrogen removal pathways
and amount under the best DO, salinity and root length conditions. Conclusions are as
follows:
1. Under the low DO condition (DO<0.6 mg/L), the abundance of hzo gene is
67.13 copies/mL in the rhizosphere water of the Sesuvium portulacastrum ecological
floating bed system, while the abundance of nosZ gene is 1927.13 copies/mL, which
is higher than that in the condition of middle DO (DO~2.0 mg/L) and high DO
(DO~7.0 mg/L). So we think that low DO condition is propitious to denitrifying
bacteria and anammox bacteria. What’s more, denitrifying bacteria abundance
accounts for more than 94% in total nitrogen removal bacteria under all DO condition,
and anammox bacteria abundance accounts for less than 6% in total nitrogen removal
bacteria correspondingly. So we think denitrification process plays the leading role in
the rhizosphere microbial community of the Sesuvium portulacastrum ecological
floating bed.
2. Under the low DO (DO<0.6 mg/L) and high salinity (Sal~30) condition, the
abundance of hzo gene is 79.02 copies/mL in the rhizosphere water of the Sesuvium
portulacastrum ecological floating bed system, while the abundance of nosZ gene is
3093.31 copies/mL, which is higher than that in the condition of middle salinity
(Sal~20) and low salinity (Sal~0.5). So we think that high salinity condition is
propitious to denitrifying bacteria and anammox bacteria, and this phenomenon may
related to the source of the microorganism in the system.What’s more, denitrifying
bacteria abundance accounts for more than 92% in total nitrogen removal bacteria
under all salinity condition, and anammox bacteria abundance accounts for less than
8% in total nitrogen removal bacteria correspondingly. So we think denitrification
process plays the leading role in the rhizosphere microbial community of the















3. Under the low DO (DO<0.6 mg/L) and high salinity (Sal~30) condition, the
abundance of hzo gene does not change with the change of root lengh in the
rhizosphere water of the Sesuvium portulacastrum ecological floating bed system, but
the abundance of nosZ gene and root length are significantly negative correlated. We
speculate that heterotrophic denitrifying bacteria need plant rhizosphere discharge to
be the carbon source to live under the whole root condition (root shoot ratio=0.09),
therefore they like to adhere to the surface of the plant roots. So the abundance in the
rhizosphere water is lower than that under half root and non root conditions; However,
anammox bacteria belong to chemolithoautotrophy bacteria, and organic matter have
inhibitory effect on them, so that they like to live in the rhizosphere water rather than
on the surface of the plant roots. So the abundance has no significant correlation under
all root length condition.
4. Under the low DO (DO<0.6 mg/L) and high salinity (Sal~30) condition, we
find that Sesuvium portulacastrum ecological floating bed has fairly strong ability to
remove nitrogen nutrient in the water by studying the rhizosphere nitrogen removal
process of the Sesuvium portulacastrum ecological floating bed system. On the 7th
day, nitrogen removal rate can reach 1.36 mg/d. What’s more, there exist absorption
of roots and nitrogen removal by rhizosphere microorganisms in the rhizosphere of
Sesuvium portulacastrum ecological floating bed, and the latter plays the leading role
at the early time of the experiment and the former plays the leading role at the later.
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